Introduction
While it is now generally accepted that schizophrenia is a neurodevelopmental disorder whose initial pathophysiology begins long before the initial clinical manifestation, 1 consensus is building that the emergence of the psychotic symptoms reflect a final common pathway that remains of central clinical relevance. 2 Subcortical and striatal hyperdopaminergia are fundamental to the emergence of these psychotic symptoms and to the mechanism of action of antipsychotics. 2 A number of striatal structural and functional alterations in established schizophrenia 3 and in subjects 4 at risk for the disease supports this finding. Over the past 15 years, neurochemical imaging techniques have enabled to characterize the striatal dopaminergic alterations separately at the presynaptic and postsynaptic levels. 5 It is also possible to investigate both the functional and the structural integrity of the presynaptic dopamine (DA) neurotransmission in schizophrenia, by adopting different molecular imaging approaches. In the companion study 6 published in this issue, we showed no structural abnormalities in the number of dopaminergic neurons or the density of the synaptic connections they make in striatum of patients with schizophrenia. We complete here the previous analysis by assessing the compound functional state of presynaptic dopaminergic neurotransmission, investigating functional alterations in amount or regulation of DA released, bound and taken up into the synapse, or both (dopamine synthesis capacity [DSC] see below).
Early studies addressing the functional integrity of striatal presynaptic neurotransmission have employed radiotracers whose receptor binding is sensitive to endogenous DA levels. They found that the baseline levels of striatal synaptic DA and the DA release in response to amphetamine are increased in patients with schizophrenia. 7 Moreover, the magnitude of that increase was related to the severity of amphetamine-induced psychotic symptoms and the response to subsequent antipsychotic treatment. Availability of new radiotracers such as carbon [ 11 
C] and [
18 F]-DOPA has allowed researchers to use another functional index of presynaptic DA neurotransmission, the DSC. The molecular regulation of DSC is detailed in figure 1 . DA cannot enter the brain to an appreciable degree because it is a polar molecule and the blood-brain barrier does not contain carriers for DA. The blood-brain barrier and brain cells do contain carrier systems for amino acids, and one of these is able to transport the L-DOPA. Because the amino acid transporter and aromatic amino acid decarboxylase (AAADC) also recognize radiolabeled analogs of L-DOPA, a 11 C label can be introduced in the b-carbon ; however, the results are contrasting including both significant 7, [9] [10] [11] [12] [13] [14] [15] and inconclusive [16] [17] [18] outcomes. Potential confounding factors that could contribute to these conflicting results The majority of circulating L-tyrosine (Tyr) originates from dietary sources, but small amounts are derived from hydroxylation of phenylalanine by the liver. Blood-borne Tyr is taken up into the brain by a low-affinity amino acid transport system and subsequently from brain extracellular fluid into dopaminergic neurons by high-and low-affinity amino acid transporters. In the presynaptic dopaminergic neuron, Tyr is converted to L-3,4-dihydroxyphenylalanine (L-DOPA) by the enzyme tyrosine hydroxylase (TH). TH does so using tetrahydrobiopterin (bh4) and dihydrobiopterin (bh2) as coenzymes and dihydrobiopterin reductase (DDR) with NADP þ /NADH. TH is a rate-limiting enzyme in DA synthesis and is inhibited by its own substrate. DA cannot enter the brain to an appreciable degree but the blood-brain barrier contains the large (L)-type amino acid transporter (L-AAT), which is able to transport the DA precursor, L-DOPA, and its radiolabelled analogs. Subsequently, DOPA decarboxylase or aromatic amino acid decarboxylase (AAADC) converts L-DOPA to DA (3) using pyridoxal phosphate (PP). DA is then transported and concentrated from the cytoplasm to specialized storage vesicles by the vesicular monoamine transporter (VMAT). Most DA is packaged in vesicles from which it is released on the arrival of action potentials. This process relies on the activity of an ATP-dependent vesicular proton pump (H þ -ATPase) using ATP formed during oxidative phosphorylation (Ox Phos) at local mitochondria. Synaptic DA release is regulated by tonic activity and bursts by a large number of receptors and second messengers at the level of the dendrites. The secretory response at the neuronal terminal is regulated by the complex interplay of DA autoreceptors (D2) and heterosynaptic receptors (metabotropic glutamate, mGlu; nicotinic and muscarinic acetylcholine, nACh and mAChR; GABA and opiate, K). Their second messengers modulate different pathways and ultimately the voltagegated Ca þþ channels, affecting the targeting of the vescicles to the active zone of the presynaptic membrane, docking, fusion, release of the vescicular content, retrieval by endocytosis, and refilling with the neurotransmitter. After release, DA is rapidly taken up by dopamine transporters (DAT) on the terminal regulating extracellular dopamine homeostasis. Cytosolic DA is catabolized by monoamine oxidase (MAO) and aldehyde dehydrogenase (AD) to 3,4-dihydroxyphenylacetaldehyde (DOPAL), which is exported from the neuron and methylated by catecholamine methyl transferase (COMT) to homovanillic acid (HVA). Extracellular DA catabolism is regulated by COMT, which with extraneuronal MAO and AD produce again HVA. The overall dopamine synthesis capacity (DSC) reflects the complex interplay of the above synthesis, storage, release, and reuptake processes.
could be different imaging methods across centers, sociodemographic and clinical characteristics of the samples and exposure to medications. In addition, the magnitude of striatal DSC in schizophrenia has yet to be consistently measured across different studies. Although some reviews have addressed presynaptic DA functioning in schizophrenia, 8, 19, 20 F]-DOPA PET investigations of striatum in schizophrenia. Our first aim was to examine the evidence for a consistent functional alteration of striatal presynaptic DA neurotransmission in schizophrenia. We then estimated the magnitude of putative differences in synthesis capacity between patients with schizophrenia and matched controls. Finally, we assessed the potential confounding role played by a number of moderators such as sociodemographic characteristics of the sample, illness duration, severity of psychotic symptoms, and exposure to antipsychotics.
Methods

Selection Procedures
Search Strategies. A systematic search strategy was used to identify relevant studies. Two independent researchers conducted a 2-step literature search. First, we carried out a PubMed, Science Direct, and Scopus search to identify putative [ 11 C/
18
F]-DOPA studies in subjects affected with schizophrenia. The search was conducted in March 2011, and no time span was specified for date of publication. We combined the following search terms: ''fluoro-dopa,'' ''carbon-dopa,'' ''psychosis,'' ''schizophrenia,'' ''PET.'' In a second step, the reference lists of the articles included in the review were manually checked for relevant studies not identified by computerized literature searching. Next, the corresponding authors were contacted by e-mail requesting any detail not included in the original manuscripts. There was no language restriction, though all included articles were in English. Recorded Variables. The recorded variables for each article included in the meta-analysis were disease stage (first episode and chronic), illness duration, gender (proportion of females), mean age of participants, striatal areas analyzed, exposure to antipsychotics (proportion of drug naive subjects), type of radiotracer, severity of psychotic symptoms, and modeling approach. Results are reported in tables to assist the reader in forming an independent view on the core findings (see online supplementary diagram 1).
Quality Assessment. We used a simple objective rating system 21 that coded studies on a scale of 0-10, assigning 2 points each for sampling method, presence of clearly stated inclusion criteria, sociodemographic diversity, and response assessment. Studies that did not report these methodological issues received lower scores. To achieve a high standard of reporting, we adopted the MOOSE 22 approach of broadly including studies and using sensitivity analysis to determine incremental effects of lower quality studies.
Molecular Imaging of DSC
A molecular imaging summary of DSC detailing the different kinetic approaches employed across each study is available as online supplementary material. The molecular regulation of DSC is detailed in figure 1 . Statistical Analysis. Data were then entered in an electronic database and analyzed with a meta-analytical approach by using Comprehensive Meta-Analysis Software version 2 (Biostat, Inc.). 23 This package employs the same computational algorithms used by the Cochrane Collaborators to weight studies. The primary outcome was the striatal DSC in the patient and in the control group. As a measure of effect size, the Hedges' g was adopted, in order to correct for bias from small sample sizes. 24 This metric is normally computed by using the square root of the mean square error from the ANOVA testing for differences between the 2 groups, as indicated by the formula:
where X is the raw score, M is the mean, and N is the number of cases. 24 In a secondary step, we conducted additional metaanalyses to regionally address DSC in the caudate and putamen. Finally, we tested the potential confounding effect of moderators on the meta-analytical estimates: year of publication, age of participants, severity of psychotic symptoms (as measured with the Positive and Negative Syndrome Scale [PANSS]), gender (proportion of females), duration of illness (months), type of radiotracer ( 18 F/ 11 C), modeling approach (see online supplementary materials), and exposure to antipsychotics (proportion of drug naive subjects). The influence of continuous moderators was tested using meta-regression analyses. The slope of meta-regression (b-coefficient: direct [þ] or inverse [�]) of the regression line indicated the strength of a relationship between moderator and outcome. To limit risk of false positive (type I) errors arising from multiple comparisons, we adjusted P < .05 by dividing a with the number of meta-regressions.
Heterogeneity among study point estimates was assessed with the Q statistic with magnitude of heterogeneity being evaluated with the I 2 index. In general, randomeffects models are more conservative than fixed-effect models and argued to better address heterogeneity (even at trend level as in the present study) between studies and study populations, allowing for greater flexibility in parsing effect size variability. Moreover, they are less influenced by extreme variations in sample size. The possibility of publication bias was examined by visually inspecting funnel plots and applying the regression intercept of Egger et al. 25 In this way, we assessed whether there was a tendency for selective publication of studies based on the nature and direction of their results. In addition, we used the fail-safe procedure, 26 to generate a number of unpublished studies that would be needed to move estimates to a nonsignificant threshold. To assess the robustness of the results, we performed sensitivity analyses by sequentially removing each study and rerunning the analysis. We also conducted a separate analysis excluding studies with quality ratings in the lowest third to determine if potential methodological weaknesses influenced metaanalytic estimates.
Results
Studies Found and Sample Characteristics
Eleven studies published between 1994 and 2011 met inclusion criteria (see online supplementary diagram 1). The overall database contained 113 subjects with schizophrenia (mean age 35.1 y, 24% females) and 131 controls (mean age 33.6 y, 25% females). Duration of illness ranged from few months to several years. Patients and controls were well matched with respect to age, gender, and IQ (all P > .05). Most studies have assessed psychotic positive and negative symptoms by using the PANSS. 7, 10, 11, 14, 16, 18, 27 Although some of them have assessed potential correlations between DSC and psychopathology, only 2 of them uncovered significant positive correlations between striatal DSC and psychotic symptoms. 7, 27 One study employed the Comprehensive Assessment of Symptoms and history 12 uncovering no significant correlation with symptoms. The remaining studies did not report any psychopathological assessment. 13, 15, 17 The sociodemographic details of the whole sample are presented in table 1. 
Tests for Heterogeneity
According to the criteria set by Higgins and Thompson, the heterogeneity in published studies was modest in magnitude and statistically nonsignificant (Q = 19.19; P = .078; I 2 = 39.17).
Tests for Publication Bias
Visual inspection of funnel plots revealed no evidence of publication bias. Additionally, quantitative evaluation of publication bias, as measured by the Egger intercept, was nonsignificant (P = .276). Finally, the fail-safe procedure determined that 115 unpublished studies would be needed to bring the overall meta-analytic estimate to a nonsignificant threshold.
DSC in Striatum
Three of 11 studies reported no significant differences between DSC of the schizophrenic group and controls (P > .05, see table 1). However, the meta-analysis of the whole database provided strong statistical evidence for a significant difference between the 2 groups. Striatal DSC was higher in subjects with schizophrenia as compared with controls (Hedges' g = 0.867, CI 95% from 0.594 to 1.140, Z = 6.222, P < .001, figure 2 ). The DSC schizophrenia/control ratio ranged from 1 to 1.40, with an average increase of 14% in schizophrenic patients as compared with controls.
DSC in Caudate and Putamen
Meta-analysis of studies investigating the caudate confirmed an increased DSC in the patient group (Hedges' g = 0.569, CI 95% from 0.176 to 0.961, Z = 2.839, P = .005). Similarly, DSC was increased in the putamen of schizophrenics as compared with controls (Hedges' g = 0.643, CI 95% from 0.098 to 1.189, Z = 2.311, P = .021).
Effect of Moderators
The type of radiotracer ( 
Sensitivity Analyses
Robustness of the meta-analytic findings was examined by sequentially removing each study and reanalyzing the remaining data set (producing a new analysis for each study removed). No study affected the overall metaanalytic estimate more than 5%. Removing studies with quality ratings in the lowest 30% influenced the metaanalytic estimate by 9% (Hedges' g = 0.787, P < .05). The pattern of differences across the subanalyses remained essentially unchanged in direction and magnitude.
Discussion
Our meta-analysis for striatal [ 11 C/ 18 F]-DOPA PET studies in schizophrenia found strong evidence supporting an overall increase (on average 14%) in striatal DSC in schizophrenia as compared with controls. This result was regionally evident both in the putamen and in the caudate. Age of subjects, gender, year of publication, duration of illness, psychotic symptoms, or exposure to medication did not influence DSC, and there was no evidence for publication bias.
The present meta-analysis tested the hypothesis that striatal hyperdopaminergia in schizophrenia is accompanied by functional alterations of presynaptic integrity. We identified 13 [ 11 C/ 18 F]-DOPA PET studies of striatal DSC comparing patients with schizophrenia and controls. We found statistical evidence that elevation in DSC represents a reliable and consistent neurobiological marker of manifest schizophrenia. On average, schizophrenia was associated with an increase of 14% in DSC as compared with controls. As the Q statistic was modest in magnitude and not statistically significant, there was sufficient homogeneity between the results of the different studies. We therefore present formal meta-analytic support for increased striatal presynaptic DSC as one of the most widely replicated brain dopaminergic abnormalities in schizophrenia. Our result is consistent with the studies of amphetamine-induced displacement of DA D2 receptor radioligands 28 indicating that there are increased levels of striatal DSC in schizophrenia. The results of the present study are of particular interest when they are interpreted in the light of the negative findings of our companion meta-analysis, which suggested no structural alterations of DA neurotransmission. 6 A change in the integrity of presynaptic DS terminals is thus unlikely to contribute to the pathogenesis, course, or treatment of schizophrenia. With the present meta-analysis available, we conclude that altered presynaptic DA neurotransmission in schizophrenic patients likely reflects a true difference in functional status rather than an epiphenomenon of structural-or treatmentrelated changes. Our result is also in line with studies employing other indexes of striatal functional integrity such as DA release, which can be indirectly measured by assessing changes in binding of D2 radiotracers after pharmacological manipulation with DA releasing or depleting agents. Most of these studies confirm altered DA neurotransmission in schizophrenia. 8 Striatal presynaptic hyperdopaminergia is of crucial relevance for understanding the symptoms of psychosis in the light of the crucial role played by the striatum in cognition 3 and salience. 29 Because the striatum and the prefrontal cortex are anatomically interconnected and prefrontal dysfunction is linked to cognitive symptoms of schizophrenia, corticostriatal pathways are critical in the generation of cognitive symptoms in schizophrenia, which may be mediated by DA. In fact, there is evidence supporting a strong correlation between DSC in striatum of healthy volunteers and performance of cognitive tasks linked to the prefrontal cortex. 30 Other studies have confirmed a significant relationship between striatal DSC and prefrontal cortex activation in subjects with established schizophrenia 15 or in subjects experiencing prodromal symptoms for psychosis. 31 In addition to executive cognition, the signaling of salience and reward is also dependent on midbrain DA neurons projecting to the ventral striatum and dorsolateral prefrontal cortex. Functional neuroimaging studies show that the abnormal engagement of striatum is associated with altered reward response in schizophrenia. 32 Despite this convergent evidence for a strong link between prefrontal cortex alterations and striatal DA abnormalities, the direction of this relationship is still unknown and may operate in both directions. The prefrontal cortex projects directly to the striatum and to the cell bodies of the midbrain DA neurons that project to the striatum. 33 Prefrontal cortical lesions in experimental animals result in elevated striatal DA function, and prefrontal activity is correlated with midbrain DA function in human volunteers. 15 Activity in DA terminals within the striatum may thus be controlled by prefrontal cortex, and it has been proposed that these serve as a ''brake'' on the striatal Fig. 3 . Meta-regression of antipsychotic exposure (proportion % of drug naive subjects) on striatal dopamine synthesis capacity point estimates (Hedges' g). Circle size reflects the weight a study obtained in the meta-regression. Note that excluding the potential outliers did not affect statistical significance (P > .05).
DA system. 34 A primary dysfunction of prefrontal cortex, or of it's glutamatergic efferents, could thus lead to increased striatal dopaminergic function 15 and the development of the positive and cognitive symptoms of manifest schizophrenia. This account agrees with the concept of schizophrenia as a neurodevelopmental disorder and the observation that both candidate 35 and genome-wide significant 36 risk genes for the disorder have been observed to impact on prefrontal cortex connectivity. On the other hand, there are also indirect projections to prefrontal cortex from the striatum via the thalamus. 37 Animal studies indicate that experimentally elevated striatal dopaminergic function leads to impaired behavioral flexibility and cognitive functioning and reduced DA turnover and DA receptor levels in prefrontal cortex. 38 This suggests that striatal hyperdopaminergia can have downstream effects in prefrontal cortex and impair neurocognitive function in schizoprenia. 3 In summary, therefore, pathways to DA abnormality exist in which striatal hyperdopaminergia is primary or secondary, for example as a consequence of prefrontal dysfunction, and further work is necessary to define which of these routes are common in the prepsychotic stage of the illness.
Since antipsychotics are effective and used clinically in nonschizophrenic psychosis, for example in bipolar disorder, major depression, or delirium, progress in defining a specific role of striatal DA for schizophrenia can be made by comparing PET findings across these nosological categories. Striatal presynaptic hyperdopaminergia seems indeed to be somewhat specific to schizophrenia as DSC is not elevated in patients with affective illnesses although this distinction merits further study, in particular in patients without schizophrenia, which are and are not psychotic. A [ 18 F]-DOPA PET study in subjects with acute mania found no significant differences in the striatal DSC, which was numerically lower for the patients than that for the comparison subjects. 39 Another study of change in D2 receptor availability after amphetamine challenge in euthymic bipolar disorder patients failed to demonstrate enhanced DA release. 40 Similarly, DSC was lower in unipolar depressed patients as compared with controls. 41 In addition, no significant correlations between striatal DSC and acute symptoms were observed in subjects experiencing affective psychoses. 42 Conversely, in schizophrenia, greater elevation in striatal DSC has been found to be associated with greater symptom severity. 27 We uncovered no significant association between DSC and severity of psychotic symptoms, although this may be the consequence of limited statistical power of the meta-regression analysis. However, all the studies included in the present meta-analysis where patients were acutely psychotic at the time of the scanning, there was a significant increased level of striatal DSC, in agreement with the hypothesis linking striatal hyperdopaminergia to positive symptoms. Conversely, studies in patients who were not acutely psychotic have reported no difference from controls or even a reduction in synthesis capacity. 16, 17 Interestingly, the few catatonic subjects tested in some of the included studies showed DSC that were by far the lowest of any of the schizophrenic subjects and were also lower than controls, with values comparable in magnitude to those measured in Parkinson disease. Although this is consistent with a number of parallel features in the catatonic syndrome and neurological extrapyramidal disorders, suggesting that the catatonic subtype of schizophrenia might be associated with abnormally low levels of DA, more patients need to be studied to substantiate this finding.
The finding of increased striatal synthesis capacity is also of potential practical interest to preventive interventions in psychosis. In fact, one study has demonstrated that DA synthesis is already increased in patients with prodromal symptoms of schizophrenia, prior to the onset of frank psychosis. 7 Identification of early neurobiological markers of an impending psychosis (see reviews of structural 43, 44 and functional 45, 46 markers of psychosis) may increase the low predictive value of available diagnostic instruments. These are currently based on psychopathological assessment of ''attenuated'' psychotic symptoms that are present below the threshold of full psychosis, brief and self-limiting psychotic symptoms, or a significant decrease in functioning in the context of a genetic risk for schizophrenia as well as early subjective disturbances of cognitive processes and the perception of the self and the world. 1 However, despite the growing interest in the field-which has lead to the proposal to include the psychosis risk syndrome as a new diagnosis in the coming DSM-5 47 -the predictive validity of current prodromal criteria is low. 1 The finding of increased DSC in subjects at clinical risk for psychosis could therefore be used as a neurobiological marker of an impending risk of psychosis. In support of this idea, the striatal DSC was positively related to the severity of psychotic symptoms, 27 irrespective of whether the rating was of symptoms associated with the risk or schizophrenia. 7 However, before such a proposal could enter clinical practice, it is imperative to clarify the position of striatal hyperdopaminergia in the natural course of the illness. Currently, it is not clear whether the increased striatal DSC is specific to true prodromal subjects (who will later develop psychosis) as opposite to subjects who are at high risk but will not become psychotic. Some studies have begun to address the question of where in the risk architecture of schizophrenia striatal hyperdopaminergia comes into play, suggesting progressive DA increases with the onset of overt psychosis. 48 However, a study using [ 18 F]-DOPA PET in nonpsychotic firstdegree relatives of patients with schizophrenia 4 found an elevation of striatal DSC as compared with healthy controls. Because the majority of the nonpsychotic relatives had passed the highest risk age of schizophrenia, and the overall risk in this population is around 10%, a later conversion to psychosis was unlikely in a relevant proportion of this sample. Thus, this study indicates a link to genetically mediated psychosis vulnerability independent of current psychotic symptoms. However, a more recent study in cotwins of patients affected with schizophrenia showed contrasting findings indicating striatal DSC is not elevated in symptom-free individuals at genetic risk of schizophrenia. 18 Secondly, 2 studies have suggested a role for environmental risk factors for the illness because striatal DA release in individuals with low maternal care 49 and in subjects with schizophreniaassociated personality characteristics 50 was stronger than in controls. Here again, the majority of these subjects are not clinically expected to develop overt psychosis, suggesting that altogether increased striatal dopaminergic neurotransmission is better seen as a neural mediator of psychosis vulnerability than as an indicator of a true prodromal state.
Of course, it still remains possible that elevated striatal DA synthesis may represent both a trait and state marker of schizophrenia. In other words, vulnerability to psychosis, through genetic or environmental factors or their interaction, could be associated with increased striatal synthesis capacity, while transition to psychosis may be associated with a further increase of presynaptic DA. There is in fact evidence that magnitude of DA increase in subjects at clinical of psychosis is less severe than that observed during a first episode of illness 9 and that transition to psychosis is associated with progressive increase of DSC. 48 Future longitudinal studies in large cohorts of subjects at clinical risk for psychosis, and studies reaching back farther into early adolescence in at-risk populations, are needed to definitively clarify the state or trait-like characteristics of such alterations. If quantitative thresholds for striatal DSC need to be established for the development of intervention strategies, our finding of a consistent and relatively homogenous elevation of around 14% in manifest disease should serve as a useful baseline. Additionally, longitudinal and well-powered studies are also required around relapses of psychosis to better characterize the state-related changes in striatal DSC.
We uncovered no significant moderator factors. Year of publication did not affect the sensitivity of the PET analyses, and this was further confirmed by the lack of significant publication bias in current literature. There was no effect of participant's age, in line with previous results of studies using [ 18 F]-DOPA measuring agerelated changes in DSC and reporting no age effect. 51 Finally, there was no effect of exposure to antipsychotics on DSC. This result seems surprising as it is usually thought that antipsychotic medications modulate DA neurotransmission. Recent structural imaging studies also found significant modulation of subcortical gray matter volumes by antipsychotic treatment. 52, 53 The effect of antipsychotic on the DSC has been investigated in different studies with evidence indicating a biphasic effect of medications. One study found a significant decrease in DSC after 5 weeks administration of haloperidol. 54 Two studies found no change in DSC after a single dose of risperidone. 55, 56 Another study uncovered a significant increase in putamen DSC following 3 days of haloperidol. 57 Unluckily, we did not have enough statistical power to contrast subgroups of studies with acute and chronic antipsychotic exposure. However, as elevation of striatal DSC was observed in different groups of subjects antipsychotic-naive (untreated first-episode subjects, 9, 27 individual at clinical risk for psychosis, 9 relatives of patients affected with schizophrenia 4 ), it does not seem to be primarily due to antipsychotic treatment. However, the lack of significant moderators may be also the consequence of limited statistical power in the meta-regression analyses. Additional limitations of the study relates to the heterogeneous radiotracers employed with variable sensitivity, kinetic, and imaging parameters which may account for the unexplained heterogeneity across studies. Furthermore, a more complex network of interactions implicating neurotransmitters other than DA may significantly affect the kinetic of the radioligands.
Conclusions
The present meta-analysis showed consistently increased striatal DSC in schizophrenia, with a 14% elevation in patients as compared with healthy controls. Taken together with the companion study, 6 we suggest striatal hyperdopaminergia in schizophrenia is accompanied by alterations of presynaptic functional rather than structural integrity. Further clarification of the role of striatal DA in the risk architecture of the illness, in particular in its prepsychotic stage, may have practical relevance for intervention strategies and treatment development.
Supplementary Material
Supplementary material is available at http:// schizophreniabulletin.oxfordjournals.org.
